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To all whom it may concern: 
Be it known that, we, 

Jayalekshmy Ayyer, Pradipkumar Maheshchandra Shah and Virendra Bhikhabhai Patel 
have invented certain new and useful improvements in 

A NOVEL CATALYST USEFUL FOR REMOVAL OF HYDROGEN SULPHIDE FROM GAS 
STREAM AND ITS CONVERSION TO SULPHUR, A PROCESS FOR PREPARING SUCH 
CATALYST AND A METHOD FOR REMOVING OF HYDROGEN SULPHIDE USING SAID 
CATALYST 



of which the following is a full, clear and exact description. 



A NOVEL CATALYST USEFUL FOR REMOVAL OF HYDROGEN 
SULPHIDE FROM GAS STREAM AND ITS CONVERSION TO SULPHUR, A 
PROCESS FOR PREPARING SUCH CATALYST AND A METHOD. .FOR, 
KKMCWINCS UK HYnROCJFN SULPHIDE USING SAID CATALYST 

FIELD OFTBE INVE^TIQI* 

Tire invention relate* to ,a catalyst comprisiiigiiO to 95 % by vy^ht ckiy; Q to 95: % byj.; 
weight gypimi <md () to W % by weight a^ina aiid 5 to.6d % by &e^hy&*f*&; 
iron oxide a&d heaTed;to iernperauire& betweferi] 100 an* 650?C for enhanced 'icflWiy. <tafc>' 
removal of hydrogen sulphide Irom gai sfrc^ aad its eoayprtijta --^«olphwi-t».pi*pea^ : 
tor preparing such catalyst and 'a methpil^fD^ iiemoviWfi hydrogen sulphiide i^Jng saj^.; 
catalyst. ; . \ ;}\ : 

Hydipgeni tmlphide/is a. Highly toKic/and ^o^mve .tov'tfto 

obtioidou^ stmell which ;needs to be; amoved jfor ^U^on cohi3r&t ag W^aa ..pppcess 

requirements : in indusiries.. Natural gas projoes^tag xoropJex.<^-^ 

processing cncmicals infostricS; \s^?yafec: . 

treatniipnt^niaivts and biotas gene^ing jud^^ 

nekri.an^o^ 

A itwixibcr ori processes have been -kiiowniaijd are hi cajntiTTerqijat; use 1 ^ ^m^'iiiffi;; . 
hyikrbgen ioiklphide from gas stroma- * Ito^vo^ tkc3*;pwtac^ have ftfl^c ii^Wrcnt - 
limitations: j The processes used forr^^vg.df H ? S -^kfe j|f^"dia^^B^^ aifP'i; 
derci?T>ed Wdei^ •;. s i---. : 
Claus process is used ft* Veiuovui^ 

high WricjBnyation.o tbiin : 2p% by -yol .of tt 2 Sfc Liquid, Redbx proc&& is 

used- for' ifcmovmg Hydrogen; sulphide ; rptm :gasef5 e^intflitjffig . tyr«calJy : lovtf- 
concciUration of H>Sl Both : cjie aWrtsaW pnicesses have .titf - 'di^vajft^s-^lifgli'. 
cupitalithd bpenrating eqst. . ' \ ' : A . .. . 

Processes u smg iron sponges as catalyst 'ibvie^en in wh^in trori ©*:jid£ o^pflsited-v 
on wood, staving is usieti. . ^ autphiu^troTn, ^sei; A'hc /^ajor 

disadvantage with such VcataFyst th^ 

i.e.*. the. catajyst. after being ^used for >emovaj :pf .H2S ciin nqt^be i«geher^e.<l:att;d ^eiic«?i : 

has to be disposed as waste. Therefore. ^ *k* 

of sWicnipriictric q^aiu4iics' of -clicnnc^a; kiiit aJao dispbsar of the xissd rhatkriate;! 



Further, loading capacity i.e. the extern upto which the wood shavings can be Uoaided 
with the iron oxide is low, doc to wiifch, the hydrogen sulphid removal capa^ty in o 
single pai*is limited. Also; safe disp^al of Reused catalyst is major problem. ) 
in yet annthet process: for fcyi^ge^ v^^V : 

Zinc yxicjo k costlier Umuiirun oxid* AMO^r^jmuUiUun Of ihc.prvefc&a i* that bed;; 
gets cxhaiiiitcd after treating stoichiometric <ju*)mti.ty of hydrogen sulphide on^tWtfjgK- 
the bed. He rded of higher temperature for JefFefrtive removal another disad^toitoBe. 
as the ga$ needs io be preheated flrltiiUo i^vmmu Zinc oxide, gets conver^ 

sulphide Whip]™ : - - i ' . ' 

From the! above descriptions of prio>i art, \%t -ifc cteaf .tbat ;the^J 

ecohrtirik&l and simple process far hydrri^;! Ri4lphid« remcwfil *wd tin <frnV^\x#* W-s 
clem^-nwt stflt)iiur using a ^id bcd : ^ ira^Miv?^ 
regcneratbd : and reused, nwltiplc ti^ This, is the main pbj ccuvc ^of. flip . present;- 
jniventibni '!.-./ 1 " 

■Tb* objeittfyeiof the pi^t&at uivqr^^ iiu (run u^y^lftiaR9| .wrtal^i^HlvKr- ' 

can ; be iie^ fhultiple tithes ' ^ ^f^^j 

' Another otSJ^cii ve of the present: ihvOTtibn 

■•w»tilyait-'..| ' :, .,.v ' : ' : 'A'\ > '■ •:'* . .: : v i l;:P , A 

.One another objective; of tfee; . pr^s^^^ve^t&rt fc*. ; pnvt^EiAB '-^'arjMif^iMri^^Bfe^ ^^■^•fM!***-"^^"^ 
sulphur compounds fr^ma &s strcap cqippiising the same aind r ^ 

. sulphur lt$^«&um using »roh^id j^^yst . ; " ; .\ 

■ STATEMENT; OF INyfifif^IQN- " :, (^ K t \'i . S.i "\\ V. ;,Vl 

T he pfresgn* indention relates tp a cajsfijrst ufi^tuJ.tbr removal bif %droge|i> sul^Me from^ 

..gas Wr^2^ containing sfeme^aijg its j i^my»r>i^a ; to ...^iencecnab; ^tiil|^EU^ ; .^ie jsaiiJ.^ 
catalyst . cjajfi^prisii^g: 0 .to " 9i- 9ft. tiy: w^|(iit eta^ (>.! io0 % by -^ejghj .g^psun^ ^d ! 0 fo : * 
95% by ^Mgbt alumina tod . 5 io 6^9/^ by\ iyeigtt hy.dErited iniii oxid^ and 'faaxit*;d. to - 

. ^mperatqi^'betweeh JWah^ ; ■ , ; 

The present mVciHioivfufUiei r^^^jlo ^ ^pj*n^. for prcpuiii^?: 5 ^ 't^lyin/aistojLftoj. 
remoViiiig! liydrogen sulphide fro^ g?^ 

' thereftorri, is^id proce^'cnr^risifig fhjaitfepi&fc 



a) mixinft of a to; 95% by we Wit slay,- f> ^ 95 % by wta^^iypsuii^. # to 95 % b# • \ 
. . weight alumina an4 S to 60 %. by weight h;ydr^e4 ifonj px4d<?; and . s ; j : i . 

b) granul^tirig; pelletiziii^ qr^ ] 
>tne at iemperanire irt 

5 The/JJrtscxft invention a^o.-rciajtca to) aimbU^^fbr h^oYaJ:o^,5uij^iri cgfi|^u^ : ^^.", 
. a gaa suborn: comprising the same and rropycnry of ©letaerihdi e^ipK^.:*^^^^^ 
. /' ; method comprising the fltepRrif: . j'f ...... ; « jj/; 

uV miMTig muist ait/ w 
/ . compounds .fdr ^ TOnvcrtJ^g; the sulphur -teo^Rc^^ 
10 • sulphate \> ^: ■■•rX" ■V.v'K-.VsV •h ,, .v! 

a) Contactiiag, the gas strei^^ 
:| catalyst ix>^ 

gypboW^ 

hydi^tediron oxidfe 

\.4 • • and • - : . • : • ' : ' >' : ' : ;V- .' ' . ■ .: : ' f V 

a) reg«eraHng;thc| s^t c^y^t ^^pwsi^iir^^ 
; same to idxSiifcs of iron ari&fconverrijig irph fetitpKideR to^rpriJoiiS dbc! 

.;' 'r : ' :' , "if . ' '* and:el.enfentaj siilphur. : S : : _ ' ' : .] : f 7: - ;;. : 1.- 

20 The sottd "msiliriaJ tised for hydro^ wlphae is iq^uie -:by ''f^vi^te^p^^iiS^o^-^ • 

.»."••."!• i •'•« " «V ■ •• : "J ... • .■!•■ Y«\<.'. *•=:■■• * - * •• • 

enable' leading' of the Mivifr c^teritto. 

unique heat treatment methodi The "i^ 

. porousrfor grcitpr gas: pcnctfaffloH luiAavaitei^ 

50 regeneijate the active chemicaj entity; in tft^^ystejni: renders the p^oce^^ta^yti■c 1$ 
25- nature.; - : : ' * "'*; : . 1 .: V; ; j 

Tlic ^lreniical j««k;tiuus which: ic^aWe the 'process of "liydrbgejii 

regeneration of to^ . -J 

A. Hyrirngen Kiilrihide R^moyal R^ne^ " " : |-.' ■ 

1. >c^OjV3H 2 S " - •; 

.30 2. iPc^gj " . 2i^s|'s :: *.: 



B» CTairbonyl Sulpiride Removal ReMtiftfjR- : 

5; :;3CdS + 3 t^6 i * !• 3'0p2 J * 3 ttaSj.!; \ - I 

6JcS^+2-Hib; — * ^*21UjS;|.; 3;.. ;1 . vK;-; v \.s: -^-f^-: V 

5 Carbohyi: sulphide and carbbff^disai^di ^ : converted w:- : 'hy£re^ 
; ration with water p^cnt/wiOi tut?; treating gas or iu -Uajb ytflk^-5HfiittP' ^C^waf^ 1 . 
sulphide prbdtifped i* then cbt)verte44nto^iert|mtal sulphur as given above in eg^afeonK : . 
;i.tb.4^; • : ,• . •/ ■ . [./ ; • _ . '\ '}.[•;/ -V 

iFiJCi vxidc ia'ltye medium- int. Jbfj ^tbnic OTjHc:fl^-|e«£ft M^th fey^fitai; : 

10 : sulphide fci> form ferric sulphide 1 >s jfedv^ufSbiB first cquatronr ; Ferric stjlphlde. fc^ing 
unstable ij&t4 converted to the niiare stably j^rious fiu^iphjde and ;^ipl^urf{|B4; : :% l^mR * ; 
. this process, iron gets : reduced to fcrrcwi^ te^ and hydrbj^^^ 

partially to sulpliui. The femiiiis sulphide urr t:uiiuainK Wi^ air [p^y^ceA^ Sfcpwri; ; 
in the equation 3 to e Omental sulphur and feme , oxide, thus i^£^c?mibiti^ the wrnti far . 
15 anqthejr cycle, of re^ " ' : ; ! 

. This ii ; ihus^ catalytic redox process; wh^ia^ 
fbrmedi during die- reaction and regonecationi cycltes.. The. product of tlSjc . reaction 'is 
elemental' sulphur. The net result of >W» rdtaiiori cyclers* fee -ttf jfattafli-af 4>y^ii|ge^i 
: sulphide to elemental sulphur by the oxyg^ r ini!the air as sUinWn in, the 
20 Also, oth^r "sulphur cbnta thing- c^ihixHuVds : such k» carbonyt ^lphitifei ratf pSftioB; 
disulphide. are aleo converted^ into .hydrogen .^ulphioVaa ahoy^ in i^asti pn ■ 5* 'i&^'anct'' 
subsequently to elemental sulphur : ^'^yen^.rn!'iEqii9tions l to 4. ' \\ 

DET^iiLi : feEsicRi piiciN ; :qf thfe^y^r^tioN; 

The Pfeaenfc invention ! relates to a ca^^ 

25 rroni.. gas breams containing the san>f wahd:ife.:b6riveraion to elemental eulphuf ; a^a'aid 
catalyst comprising 0 to 95 %.by weight clay^ i) to 95 % hy we^ghf^gypsum anjd (ji ;to QS 
% by weight alumina and; 5-:tpV<K)^ lis« vf^ghl hydcaicd iron *>xide and headed to 
temperatures between 1 00^^^ * \ . ' . : 

Yet another: emboclimiBiit ot the pretent . hivehiion, wliereiii V^ight percetitajgtts: oC 

30 clay >; gyp^u5ii aiid al^nuna urenox siini^ 

Vet ancit^er . embodiment of the preset ^ m -- 

6fl% hy weight clay, 5 to 80 % by ^ ^ei^t gypBum and 5 to 40 % by weight plutnina 
and ^6 ;to 40 % by! weigttt hydrated if ofa:OXide. - = : : : 



. Yd another ciiibudimcul uf the presem.invcnliun, wherein clays arc selected form Ihe 
group comprising ICuloiutc/MontcmoriUonUc^ /Scmcctifc, illi.tc and Chlorite, 
YeT another embodiment of the present invention, wherein clays sire selected form the 
Semecifte group. --i 
5 Yet another embodiment of the prosen^uiVentiph, whc^citt!clay;i^l i$ b^ne^ite cj^y. : 
. Ypt aniathBT embodiment of the pw^nt. tnv^tfb&. wherein* saji&cntajyst contains ferric •.. 

inns: as active sites, jwhioh, cherbisnrhs hydroj^n sulphide present in th^gae ^tr^ni -^nd 
. can verts ihe same iriiovleraratal ^lp^ut. : ; ; : 

Yet another embodiment of the prescntinyention^ wherein saidicat^lyst hakpit vat<*c in 
10 theran^ebf 8.Gta 1Q.0 • I 

* Yet another embodiment of the present; invOTtion/where^ i- 
at tqni^raitiu*o hi the^ngc of iOO?C mp fur wiivStfiig ; 

: Yet another, embodiment of the; present jinyention, ^hcrpinv 1:00 ;"gm bf aaidr: catoJys^ 
chemiioTbs 2860 to 28600 mg of hy<ko^ sulphide frotn saidgast $i^m,m x»nejcy^le. : ; : 
15 Yei: another embodiirtem. of the presdnt iiivenrt^ 

■ containing sulphides; of iron \$i rc§i^ci:iiited by '.passiiig : aiv 'tlWoJU^i* tlie same iidai>i^ieiii V 
temperature. ■ * " ; ■. "v" Vj . \ ° \ ■ 

Yet another emrKidirtent .fVr .the present inver^on, wh^i)^ r^l^rated 
. and ; le^jpyes Iry drogen suljiriidqi frdrh : the: : gap vstteam: and ^conVerts-.' the -Samp, to ; 
20 elemental sulphur irf 

: Yet another embodiment of the preset invention, wherein Ac catalyst is used. In; at • 

least 15 chemisbrptipn : :^ \ 
j Yet another cmbodiiTtc^t of the p^eseia^ntve^llun, wherqiif sdl^itofati oifjimti?; present, ifc i 
the spent catalyst ! is converted * tt>: J^Pj-VSuHng regene^ffb^ 
25 elemental sulphur arid regen;^^^ v. *'; 

Yet another eniboiimient of :tf>c : prefcfcnt inwenuoB; -wherem the eJeifasnial &ij#hur 
recovered has purity- more. than 99 = . ! !... . ; 
Yet another embodiment of the present Hriyentipn; wherein said catstys* ie •u$ed ! !in » 
beil rcaclors or fluklizeid b^d ^ reactorSi . /./- •■*■:■ 

30 ! Yet another embodiment of the present iny^jation, iwhciehl said catalysis di vide*) in(6 I 
fine particles ^having, particlo eiOT in thfc ranges of 100 fyhVjd £0*^ 
flurrti^ed heri reactor.: ' • '. • * : 



Ycl another embodiment of the present invention, wherein saidicaUrfyst is pcHeirzcd uc 
granulat d |o obtain poltcta/ granules having diameter in s ttc rgngc of 0/5 mrn.to 1 0.0 
s mm for use-iin; fixed bed reactors.; .. i ; , 

i A further embodiment of iihe; present. inv^tion : related to; a jST;oeess tor jirej&ring a { 
5 jcataiySt useful tbr.rcipov^ a i&tr&jiji. i^^veffng ; 

lelemerttuhqyjp'hur thererr6irr)j,swd pr6?eas edtt^rising the steps of* ' : / ■ 

:•; a) .ratjiji^ 

^wei^t; alumina and 5 ro 60% ;■ v ■ 

• b) granul&ing, pclletiii^Tg; or jiuiyeiriking die mixture <bf slop! (4t) atid lTciffRg^c 
] Q i -saift&a* temperi^^ 

. Still %rther:er^od 

ioiixid iei prepared frui« voujirioiily iyailabjp salts utjifuH $ui^ 

chloride^ feme sulphate arid; coirjmonly av^lablc alkali aj^monjmjrift hydiP)U : ^;^bu^urt : 
-hydroxide andjpoiaW^ • j. . : ; . 

is: . Ydi ano*d eiflbpdtmem * 
•obtained chj^isfcrb 2860 to;28000 hig of ^i^gen sijjphwte ^^e'aiiK 
;Yfct andtheii ^tnbodiment of! thp present indention, ^wberem caCalyfaWufc tfrjlaioed 
:. haRpr^.^ '-\'/' : }•'•> -j.'-.-j? ■ I 

■ : ;[Ycl aubtticiR Cmbb wherein |toe;-$aMYlw: jtwfs j 

20 : uaed: in fixed; : b^^ j. ]..! ■•' . : 

■ Yet another! embodiment of the present; invention, I wherein i caialy&i .thus ! obtained 
(^maln fenic ions a$ active Sices;; ' | "v/ ' : 

Yet anothetf ^li^tiodiiiieut of Uie present iuv«u(iuuv Wljjerjciii ^hc CaWyfcst totts ^j^«e*l 
/ : puJverEzed> : i^^ \w \[ II 

25 Yist another fernhhrHtnent effi thfc present iny^ntion wliecelt^ jit. sti^p; ifb);/tbe mature of 
. step (a) is pc IfelizcU or . ^rdtiuluted ;o 6b&}n ^ 

range of OvSmm^^ v ' ' . I. . I : 

. 'Still further] embodiment $rithe present . iny^ti on relSates. tto/.i^itod?^*4^^v»l:of 
..sulphur conjpp^^^ janSreoov^^ 
30 -auiphut thcrjcftclm, said meiiipd cwpristng the; steps of ; ; . ■ . . ' . : 

a) ! -mixing- inbist ' Mr/ wiir ,, yri^ ,, ::§i* " gtf j Ajja.l1! <^nr^i5ihg>f^^^ 



b) Cuntuciing the gas stream containing hydrogen sulphide, with a catalyst 
comprising to 0 to. 95 % by weight day, 0 to 95 % by weight gypsam,. 0 
to OS % by weight jalumina and 5 io 60 % by weight hydrsted icon oxide to 
remove h^ogeniuiphid^ by i^iriisorpiibn. apd l.\ 
5 <0 regenerating the spent! catalyst. by pae&ii^ air thioiigli pi, 6vw.4lie]stf«it;;iu: 

pxidoe of iron and- converting ^on sulphides to ironoxides.jmd elemental 
sulphur. • ; • ' •; • : \. j, :• 

In ycit iiiiuUicT embudw&iH ; 
:hy<Jrt*g.cn sulphide, eartionyi sulphide <0OS carbon diiulpbidc. ICSs) and fixture* *• 
10 /thereof.." .. ■ , ■»: ■ 

Yetr another embodiment of the!pre#ent inv^tibn, vim«^inVthe :gas^ 
h^tfrgen Sulphide front i*ace Itsvel i&MOQSt ^ fe*cif$ Lrcalcd tp get Of^lcrji^^UlfMijQ 
■of: the ! same.. . ' : .*|: ■ : '^j.. . ; ' • ; ?• ■ " !'..-\ 

Yer: afinther emlxwiiment 0f ; thie p^^ni:i^!Mtion,: wherein; kt&e^ 
15 changes from reddish b^Wn to bMck durtagitdp £b) cheinlsorpUdn ^ind; ivcharigc^b^ck 
to reddish brown on rcgenera^iqnv ttiii -p^pi^jy bpmg uscfrii in visv^Uy mpiiitqit^ni the 
progress: of pie chemiso^xipri *t>A regenfrallitjitt cycles respet^yely. . ; s . . . j i . 
Yet another embodiment: of thp 'pi^^^^fftrtn*.- wh^in ^hii spf^t c^fetysr •-«.• 
• rcgcjicVated .byj passing &f: OAygcjt : -1 \ \ 

20 Yet another, embodiment of trie present indention, ^er^m .r^^cd;,Off. fhciihifpKtjr 
compound: from the gas stream; ahdVregeneration of catalyst 5 are r fefftionaHy- caj^wdt otil . 
. . simultaneov^ly. ; yV :•. ':\'}. • \ V:. : \ ' . *i : , 

Still another! crabocUmcnt.of. the present liiventioo, iM^^-'i^^^]^ U^l^illpliur 
. compound/ from the gas; stream :and iiegeneratiori. of c^lj^fcarer s^rnultiiiteouijly;: cbmed 
25 Out ]by contacting gas stream xsrtntAthtng Kiriplhtnr compounds & art Ibxygpri «2pftt^ihlniji 
gassihrnltaueyusly whlf thciCatalyst, ; ' : . S/^. !- , - *j" j • , 

Y«t; another; embodiment ^.pf :tbe prefeesii:- iriyjention, : wherein; the rote Mm«|tap9puA 
rGactidrr and: repenerjFiri.qn.-0f e^talysf ; depends on : the fl'oW grates y>f gfrs stream ahd^riifitf 
. of stredrn and oxyj^en contMnihg g$s as ^ellyas tfce 'hydroigdrt :'^|phid^\d(Aitenc:fi£. 
30- ■ thcgasin-eajh;J; t . ' |. : •:>''"■. I i- l : ' : - J- 

• ,Yet another embbdimait of {the : '-^resent ; ihveation, wherein-.- "ibe , per4tmttf^ : of- 
regKnetarion of spent catalyst is ,1 QO^iS : .wten:i^gm.cortf^ft^ K*?-^. P^ed tHsiough; of. 
over the spent catalyst.- : - ! . 



Yet aiibthtri embodiment of the prds^nt ioydtition. whetfein the : pfioces&'te carried, fturifr ; 
fluidisccd bed reactors or fixed ^»ed reactfcip , 

Yet anothef esmbodiment f the present ffiyention, Wherein ihe elemental sxjlpbur ; 
obtained haspurity rt^M^.-ttt^ ■ : - ;■ ; : j' •• : : f ,'; ;;> .'[.■.•ji:' : 

5 : Yet aiitfiiier exiTbodirricjiL i>P pg^ciii ; iriy ^tioxi; wftetwi ..|'CJji>'.;grit of ^a^.c^^ ; 
; chemisarfes 2860 to 286(30 rjtg of hyetogefr gal^trfcajn ^rrtote cjrdte/ , 

: The irivebtion is diHe^nt : frpm the qnes: j reported so iai .as^ 
incOTpbrartng : iiron hydroxide , in the bjilk ^xrf th6' sarin* is pf^i^ert by in i 
ingredients which are nat^liy " oKoqu|rriti|B^ i^fcl^T pup- fajjii^ 
10 : iron HydriWide, and trieating. titw -awj!^ 4jo J-gflfc IgAs^! ^^M^" •'W-^fP^ 8 !* 1 ! 9?l^|pfi^a : s | 
. remoyar arid ite crinyarcdori \o elemental sulphur, .lib* iron r^y^iade i jsiipr^j^^frob. 
any cOirirnbh iron sails siich as iron chloTi^ ; 
with afckati«! such as sodium hydroxide; •: 
The mixture of iron, hydroxide an#J^ is courted itp :^^u|as »r 

i 3 ; pellets; Tot ?easy:packjng Cfi<ltag);,m. a column and; t^i^: to--^ >|HI : 

to 600*C to iiictea*e jthe reactivity t>F the ir~oi(i pxidua^ . 
as to rostfeo th^Tegerieratioiv of! the some widv oxygen •«phtoitkjjnj£ gases ;, po8aA!^,t ; ;Tbe 
. granutesheip to^^^ through^iallov^^ : 

/.of the : ga& through the same. Tlriifi eljrrijnate$ fequiremtim af.1ifr-pewy&p&^:j&^ 
20 being treated. , /7 : = >\i ' 

The ir£n hydroxide, in the : mecUum is iconvjefted •tjo . ir^rr . qxidep^y a 'piww^/p^A^ot;.. 
rre^trnbnt of die granules / pellets: l^pWt&rv of the ^nlirl^^tim .mcwp^T^lle-: 
iruii stilt done at relatively! W^tennjijera^^s jas cojmpstfed TO tt^ tfhtf f^tV^T^^V' 
(ref. US Patent 6500237) ^herein a calcined matcjHa! U *u^sd'iiftjr [^|ir^hii^pn : ^f tbb* • 
2S active, 'matter wherein the -iron; hydroxide adheres to ; the :-^-||i^^;'Ra^au*efe of the 
mediujafc irtie total jhydrpgiertl sulphide! jtrtrkqabitity is} also rrijiBjrf to be! hYgher ' jaK 
compared to the prior art.. • .; !: 

Another ad vantage; of the prpce;s$ is thatt.lt&9 :tolj^i^:iiep<i^ocl ■ OxiSiho solid mediu^T : cun 
. be recovered by extraction with a siut^jSe* solveitt like carhri^ 
30 tetrachloride or othcr<orgaiilc ! ^ Sulphur fc£d-al&0 be 

extracted - : by-.he^ting^-the/n^^am abWej .sulphur melting .^e^^al(ilrd as > solids or 
alternately by shirring in .water land .lieating; t^e slurry.; to .;aWy^. the : lnelti kg .p^ksi of 
sulphuf. Tlw molten sulphur can be separated Q-pni the slurry containing the support 



. niedi^m/Tlie 

applications. In cases wrfccw? Ubq use* not interested in c^traet|6h of sulphur* the bed 
rtan bft di^poMid off safely without further 1 treatment due torthe nbq- toxic n^iiire of thtf 
medium and : jts contents, j ! ).. 

5 We ttiub l^pdrt herp aq im£rw^ siiiphj^ 

stress ufiuijg a noVjfel &oljd; : bed n^^:i^ incdrpOT(itirig\. iron ^Hi^- u^ ;i^^l^-^ ; o£- ; - 
materials and heating the ssnie' to a te^^rd^ire high.enoujgh t^^!iplftlce; it .e^ernjc>llyi 
wliye; and porous for easy avjwlabilfoy of the ^ reactive siies in the 

be ri^cratiDd using a simple process arid ,r*uscct. multiple nUn&^ ^f dii)ea fcimVajg.} 
1 0 hydrogen sujphide to elemental ifiulphurv The Sulphur thus de5>ds«©4 on the <bai^.fraf : 
: : recoiv^ed^ing inetto ; ! : - : 

Aec^diiiglyi .Ui^ pjroscui friyciitiuD ;^rpyid«s ^. novel catalytto process : ^ 
sulphide rcmbVai ! fieom scHir gaa- strejira^ and its ; converii^h i to sulpfor u.^»g ? i 
T^&ner«twc;^olid bed coaasisting of fi^ely^yi^ecl iron oxide jot Jt*Jj5y^ 
15 from c^mntpn stixk of iron such: as ctftorid^ sulphate and Miraie[j(raja ap &BMi such as. 
hydroxides of'sodium, {jjMMiam'or«min^ qriwdlum 
consti£ti.n£ of naturally occurring clays /.and ; minerals singly or jar mixture id i ropart; 
stahiUiy to the gniibles! or pet^s maite'W by h^mg 'the:., 

granules : ur ipclicui; to a; leriipe^ti^e;fiigb . enough to venliaflee: feafctiytia? iidward*.-.- 
20 hydrogen sulphide os:.we\U aaienibling tte regeneration iof thc : frprt|oxid© fc^vcrijbn>,'' 
of th« iron ssulphide formed to. sulphured iron oxide on. .triiktinenl with , oxygon, 
cpntaihing gias. the ; sizeiof ifte pellet^ ^rrlgranules being not hmfting in!:the {hydrogen: 
sulphide ifeaiovaic^^ 

The Applicant surprisingly friuntf tfrnt.^ of the 'c*&ly$tk t% BmfctuiK tip: 

25 . imn :nxide{incorporated p'taysia iiital rale ^;d.e^iTOming theisuj^^ iri* s 
ilic prtwc5>b iif TCTnUvilxif hydrogen sulfide;"^ 
. the applicant noticed that ; if u^ ampun^of i^h oxide is 
compositibn; was lebs than 5 % by weig^tytto 

from ihe.j^eous opinion that. increasipig. thcian^imtV 

30 of Kydratcd -iron oxiklo in tire j catalyst: composition vyuuld. me^case its efficacy in 
removing rHaS frorti ithe.igasebus stres^a ^Howeyer, surpriBingiy'iftte. a^plicaht^ ti^ve - 
hypothesis were found w b« wro^^ notified ,that ih^reasmi; , 

the amount of hydcated ioMde incurpvratcd in the caialyst composition rp^ypiiM; 4:j< 



. . certain range odveraoly affected otbei pirotfei cm uf the •ratal-ybrwdmadto'U- unsalable'!: 
for 1 us in' (be: process. Nijpc pcoticiiafly,- iihcro iron 1 !, 
oxide incorporated: in * thffi Joatalyst = wnaiwsitiorf beyond i&0. " |4*t? adversely ; kffleherad th# 
• ; : pplfetteaW 

5 invention ii* to? provide citatystf 

effect ort 1he;pelleti2ation:aH^^ ^n^tiarod^c "samtf i: 

unsalable for evena sirigjje; regenerating \ r 

to usje ]play£ p. vital rale^tv the .cflwsaciy c& : 4ihfr?&i»86' fiw 'wniawf'cyf; 'JHiSiffOftt iW-'j;": 
It* gaseqiis «afe: The rippHca[>t 'noticed Ih^^f t^e catalyst is used, 'i^^dt^tjor ft^tag; the" ji 
removal Qff&S content tirbjn a ^e^^tryaLraks not s?Eniricar^ 

.thit;;.Jporsf "Armatioti in ^^.caiaJy^-.^^-;iiot iiil^/pi^ * 
: eurfa^atealfe-av^ 

catalyst is Heaked prior th:jo*e/potek :aW^ cfctalyst arid, /wh^h^ ths:i 

Applicant afeo noticed thaVif the catajyst i^paiad ^brvtd^^^CHn^ irun.bxid^prestfn^ v 
in the infert6f part 6f 'the ^dtBly^;co^ irid ^ovid^^l^ce^;^ 

I actiy^to ti^ catalyst . ;!?••. ^-..j. v^. ;''»!; v. .J- -Vj; 

Applicants also noticed (that to 

aippiiqants riciticfc: tlyti tl^rh^^ 

activityUbc upplicante^^^ heated aPpye.t|ieH$^ 

oxide- undergoes a tra^ state ajridl and .the \Uja^^nti^ -istal^ n©is 7 j : . 

provide aii»y catalytic activjt^, /,..■"' ; ,t : : " •;_.'!: ' I 

25: /HcneiWtbfe amouhi or;iro|i|w tent^^tti^ up " jo)4 

= whiqlt: Ahe . ca^lyst is : hep^/.^rc^^ti^tl; : 'a^4^-P?nrobyiou3 \ aspect^ of 

invention.. None of the document svaijabjte. r !' 
: obvious feattiFe;. : ' ' v t ■•' - : • v'-' : •. : ' 

This invention? is 'di^nbeliSn d^tail : b:ihe^6Hi|iWi proyid^rt by j : : 

30 way ^f iliusibra^on ohfy ar^ithc^orc; sboirtt n of th^; u 



BRIEF DESCRIPTION OF TABLES * ; 

Table I shovtfa the results obtained of hydirogon sulphide rcrnoVal from a gas Scream a* ; 
various, gas flow rate. . 

[ TaVte2cbnTpa^ V 
5 ; for a heat treated cata^^^^ ; \ . . :.- . 1 

:.*" Table 3 £hp#i the result bb*ai^#pf>.fcyd^ inSx.:V 
.". with.N ijir CXhnr CH* ., ■ ' - ^ * : 

TaliVc 4 allows oxygen icontent fo^ 
: Table 5 s^hows number of regeneration c^Ie^^fbrming for hydfogpri 5utf?4c'i'eoioya! 

Table 6 shows result obtained ttf hydrogenfraiRhidie remdvat|f*rt^ia:gaA ^tre^^vithg ; : 
. varteue tfeS fp2 s ratio,. ' : "f:* -I . :V'-". . :•'*.. • 

■ RirHTTiple 1 : . " ■• " " : 5 " <■ ' ■ X. / '. 

i5 ; A solution bj-.iron (lW MMtt^XX»^ pi^ipi^^ 

: solium 'hydroxide solution <2J) g! iii j ptt g^^*):**- ^tatcdi yc^spl iyftp^l$lp itofr ; 
; ■ Ky&wMe^ su^e^aii^ **fea*T " 

■ : liquid, was discarded: and: tjiei solid jrechveTfttf by ■fflirRtion.^hd- Siaahed: ivith J^n^'tfe 

tehidvc^ibsofycfd sal la j ' \\ \ ", , . ■ " 1 : .' 

• ' material: bentonite day <25Q ^^^a^^^.Xli^S jcprn> : isy^P^^ . - r^ 1 ^^ ; 

convened tp.gc^nutes' fi3min diainet0f) iii aCg^ularing-dmm brpetleti in a tteN&teeir; 04 
.. mm dian^tcr), . ■-,.!..' : - • . ■ • ■ * ■'"';.*!"! - 

I The gcamiles/^Uets. were^driei ::tee^tpd^a^^ii^ratuw of 45Qi^to ISSO. ^Cajid t*a|cd: fo^ 
25 .; nsrikivat of.hyd^^ i^h^.tc>x%.g^es contained \*in gai streams ^ given 

!. in the following .exanjiJircs,-; ^ *;. 

■ Example 2' . • : 

. sodium Tiyu^xide solution JfgOgin tOC^g wafer) in ah agitated Vesjset to pedfcijaitate iron; 
30 . hydroxide. ! The precipitated ;iirbn- hyo^xidp vfciw.ailowed' to &^fe;/lhc yup^^^ni- eleitf 
' liquid : was discarded 'abd'-itb* solid Yecov^^ 
. remove: dissolved ^salts.: 



The. wcf.liyOrulcd iron hydrirxdUe u^aibSed above (560 girt, contending 16 1 1.50 %. 
ferric hydroxide on dry b^sis) was : Trii*cd ih roughly with the 'soltik £upp<kh material . 
bentpnite clay (250 gm), alumina (125 grn) and gypsum jC700:gtn); coil verted cd 
granules ij3mm diameter)' ito' a grqrib^ng/ driiaii or -pertetlk Hh- ? B flF~pi»fl<4M : W-. mrti 
diameter); \ \.' ? '^.^ > V . ' J;-/ : ' /V V ; . 

removal of riyrirngeTr snlphidf* and toxic, gases cbniain^d jri gas stream* a? : g jve^ 
in. ihc faltowiny: examples.; The pellets thw>OfeCBined hadtioi*! coniem M.&:6 %i tiy.Wi-) j 
and grarmlc infe^ ' : ' ^ •.]". 

Exainriple3 \ : ■. '.."v .jv.-V.- : '' V ':. :/•' '- : " ' '"'."j ; 

The welj hydrated- iron hydroxide : <>^trferii:i^ve iti5<jp : -gn^ 
fcri ic hyidi oxide on dry busV in rti«: r^.l^cVW 

support mitenol behtottite ptoy (LdQ;g^:al!uTW6a (5.b; gin) <a^ 1 ^^ TJicj ; 

rnht^ri^Wfts gramdated inia>granu Wbrt.hbwey« it could no^lae:,^ grxfaatvJe^ 
br^oij; crushing^ : . ;; 

'ExairqjJ^- . • . . .j'.;.. ;,, • ji ; 

The! solid bed medium (225 gnuO» ! fcraelLtt^wi* lin. colibiir t ^a^'oi^W' '^iV** "fhjj 
i^airrrile l above waai packed; ir> a gla^V^Himrr of ^ 
Gai totitainaig a inixUi^ 

wae-pasqed through; the ;bed : dtthe flbW iatc of G;3Q tibjc peri j^iTt^t^ ^bj^l^t .jgajs 
found ro be ; free from, hydrogen .sulphidey-TO^ 

: hydrdgei, ^uiphide reacted ''fytjfr it : ^d/wfioB-*!ifc'' l fi^d :>yits! eithbtufitp^; . -iftfei .fliaie^ai; 
became totally black a^shdwi&y ^ ihe^^lfci 
Heat;geiieraljon wae observed: during* tM pheim.9drjptiion- cycle; ; ' :; . ) \ 

Throi^ttther^^ th? t icolumri which Wa^novi; Wafck ji^.c^lqiH:, .^i«it^r ; ^k!-: 

.passed. Slowly die uulutim restored ioiitB Qri^tnai reddish brpSyn; Colour; ^to ipdi^Mviji. 
of its regeneration* . ; [■': 

I'hrough rhe ;above .regenerated mediiirr^ hydrogen sU^tfidsrc^^ !?§£*»j. 
passed us above and :the: outlet gas. v^s; found; ip be free from ihe print gas. The reaction!, 

, - regeneration cycle w;as repqatpd 20 times tti thiis mijuuW::^ 

be reactive to hydrogen sjilghide remoVaj Without: isignificarit reduction in'ihjdrc^cnj . 
sulphide l-emovai capacity. ' \'}"- 
Exanjipl&S '.; i. -\ .;■ 



As described in example 2 above, gas &u(^i^ 

%,:476otf ppm by volume) and rest xu.trpgcri ImM /|>^od;iiirou^ ffife-li^ Aj^rAc-V 
lif 0:1 40 litre- per ..minute. The outlef :gas was found to be free frWi h^^j^ iitp^id*/ 
. The bed obebame black in colour as. the hydrogen sujphidi reached Jwith it;^d th<? : 
5 bed !w^~:'c*hausted, the material tecanc^^tota^!ly black as. rirafent 

hy^rogen ^lphicle in til© outlet gas. || ' ; 

The idUd : Ued : .inediuin 1 00 g as prepared in exiirnplc 1 -.was/ilal&A .jlrka ^S^ss =. : 
32 irrtrti diameter. Cotulyst bed heigtjt njfeasyrad wltich v*as : M^tiMB»i dtf^i*K<^-j 

1 0 containing a mixture ot • hydrogen. sidphi^e (1^4% by vpJu*ne} j^jd .resUriitrOg^j : Wius ■• 
passed; through, the bed at the flow. >ate bf 0i230 : litre- pec jhkitijft- Tlfej'nite^^v^^ 
passed^ tilt hydrogen sulphide concentration lii *he outlet gasstrwruj rc^chcU (wli^'m../ 
Example? ' ; ' * . : v I 'f-'i • : " " 

The .^lift Hed medium (150 giro);;reddkh'"^ 

15 Example; : i above, was packed in ai;glas&: column of 32 diar^t&r and mm : 

height; Piirc hydrogcir sulphide was jpasied tBrpu^h the h&i<£ttic: fj^oW hfSQp* Jifc© | 
per.: minute;. The bed becaftie black ip cpto^r. as tte^hydrpgeni ^Ipjhid© 'tefacfecl <JjVr*b : 4t. , 
Outlet of the column was passed through; a cadmium acetate sphifipri ^ ( i /jgm <^dmit^ ^ 
acetate dissolved in 100 gnis of Wktccj to : dolctl hydrbKen sulphide presence- in the ■ 

20 treated gas. ( Hydrogen sulphide reacts With cadmium acetate to fotfrri ycllclw fw^^patatc : 
f>r cadmium: sulphide). Hydrogen suljahitfe Was ;not detected in column .^^.^rfjf : fot 
2 pins of uriexhauBted bed -was available^ foijeajti^ wttb hytfrrjgen sfclplw^'^ 
visual indication;: Heat generation was observed during the clj^nii^r|Hj>?iT^ycl^ ij ' ' . % : 
Example^ " ; " '* 5 ;t 

25 The' solid bed medium, 1 00 g; ^pre^rcciijiFi Rxampje l- ^as/fitf^diin^ gtlass cbi|^ 
32 :mm diameter to a height 14.5- uqritiftfetai^ 

sulphide (3 % by volume) arid rest rn, ethane \va>: paaied through; thd bed ^*he.i:flji>W micL 
ot 0.20 litre per minute. The results' xaf : o^tiet isteanff hydrojgeh sulphide concer^stfon 
uulfed and arc as given below. . j 
30 After passing; 3 7 litres of gas in 1 65 min/ 1 00 £prn of hydiOgfcn.>uiphidii wa^^sUrved^ 
in the. outlet/gas and the column was 'taken fot : regeneration. Aiterl jpa^Qirtg ^ a^^eUtArr 
lhrout?fi the bed, it regained iis dri^ 

chenii. sorption. ! '■. 



E**nlpl 9 

The solid'bed mediuin (100 gVredd(sh=brow col or p^parcijas given in &er*picy; ; 
\ ahoye was packed in a {fas* column of 33/ mm dimeter, <j3»s 'CO^iVdfi^4^ktor»4f.^ 
H>jdrbgen.;i5UlpMd© (9.1 %;;by vpl^ircX; £pd -jess c4f ^ij fatoxS <te w^pas^ecl • ttorc> W|?h Mvep; ; 
5 bcSd'.tat the i^ow rate of 0,05 lit^ pcrjmiau^, As the hsydro^ H%\. :. 

ferric ions. io. form iron sulphide, the: colour ofithe bed change's ^^^dclish to black. ; 
Hydrogcnsulphide in treated stream was tfcrnijiltnhe below' t&t-MnHh leveJ tiiitil 15:86 . 
litres of gas mbuuie waa passed rTlie ©Xpcriratal was uontmuied liifvhydrogen aalpJitde 
concentration, in treated giftis atrcarn md inlet gas stream became saVne. Totrtl 40.26 Wires 
10 nfgas wastreated in this nianner. i 

ThrougB toe sbfld bed in the column which Wais now .black ih colour, ambient, moist air 
was pa^ed . till it rcgeii^ its^o^^ HeuV 
gener^bri was obraived^^^ /: 
• '• Example IQ ^ 
15 The solid bed medium (100 g), reddish brown in colour prepared ijs given in Ex&nple t 
abdve ia packed in a glaa* cpldriin of $2 "rnhi: diameter. cc^iiiriing.a mUturcjof- 
hydrogen ^sulphide] (4.7S % by yolun?ejj with nitrogen was f^^e^r^rough the ctftarhn. 
Ttie experiment was repeated under identical c*mditinns :|w^ 
different gas flow. rates; Li all-cases gas w^ pa^cd till hyuVogpn sulpiride level in .; 
20 " outlet gste stream reached 1 00 ppm level; Quantity at gas treated* ahd hydro gen sulphide , 
reiinrtvBdwfere' measured Results are as given in Table 1 below. 







. • . /Table 






Gas Row 


Gas Velocity 


Tofail voluiue 5 


Volume of; t 




Rite 




of gas 'treated : 


b^ogen ^uJphide. : 


time; 




M/min 


rr.itreR) \ 


removed, liitres r 


Secoridv ■ 


ml/mii) 










1.00. 


0.12 


ijf9;» ... *: ■ 


.0.93 : 7 ']:'{., 


. 62,70 • - 


ISO 


0.18 




' 1,06 i ■ ' I;."; 




300 


0.36 






2.1 70 


400 . 


0.48 


,7.20 y . ;;• 




- 16.64 .:. 



Ai the volume, of gas that could; be trpatqd rcriiaihcd nearly ^rsaiiiei uplu Jij flyw.firte 'of .. 



3O0 tsiV min, the above example has shown that ittie residence timer required for reaction 
25 was about 21 sees. 



EUaiuptc II- 

The solid bod medium (100 g), reddish brown in colour prepare^ as given ia Bufcjuultf 
1 above was 5 packed in a glass column of 32 rratj diameter.' Ga^ TOntam^g.a wwt^rc of 
Hydrogen, sulphide (5 % by volume) with mlirogqn was pass^;thm»i^h- thfc tfniijmn: 
5 Keeping the gas mixture sauic, cxpcriincnt was wuducted for fplfbvving co^ddfliSJ. 

I Solid 7 bed medium treated witiv ombiciit moist uif for .1 hojar* befdrfe r tn5a<men t 
with Motet* gas was passed; through the catalyst bed tilt ^dnofteit'sulj^dis 
conuenimion in me a,^^ ■■; ; 

ii. . ; Solid bed medium .treatedh with. amWcrii moist mt fur i -hour' belarc ircafrircaU 
\.0 with . gas. Dry ga« was passed tlimugK the solid bed; ^ 

. concentration in the outlet gas stream wa& more than. 1 00 ppirv. : 

. was passed: through the soli*! bed till hydipgen sulphide^ i \i the 

outlet gas stream was more than VQO ppiw. jj\ 
1 5 The results of^bove threje cases axe giyfeh in Tajiie 2 below: ■; ■ ; ■ ; ! 

.': .:./, T*mz--.' . m jy. 

. Hydrogen Stiri^ ; ':, . • 





Gas Velocity 


; ' Residence 


jTotal gas treaty * ; ■> 






Crn/Secqnd 


Time.SjE^oriUs: 


;)iuiiil Qfuttei H?S .;*: 


; neiao^&tl . | ;:• , 








^concentration ; 1/ ** ' 










Jreaohed 1.00 ppm ; 
pLifrea, .. '. . j;.' -X | j 


'• .'{''>''•' 


Case I 


041. 




. ,;t«;0p;' : 




Cose H 


0.4t : : 


31:36 


- : : , :f8W-;-: • 


. ' ' ? •'- :, La,.- 


Case. Ill 


0.41 j, 


, : 3il ? ?6 ■■:;)■ 


/• ••• 


~ i . '..1.!! . *r C • 



The results show that infcai^. where the bejd was pre; tr^ 
higher hydrogen sulphide removal caj^Rir^^ 



20 was not given pre treatment with mo 1st ambient air. Moisture coripent in Uic;bed- a ajt<l/ -or 
moisture in the gas were found to improve hydrogen sulphide removal efficiency . " j 
Example-12 • !. ' •; j Ij ; ' ;!. 

The solid bed medium (225 g), reddish brown, ia; colour ptepsreci :feivefi r to Bxamptei I 
above, was packed in 0 glass coluriari of 30 mm jdiameter, bed- hcig^Wf 34*co^im©&rs, 

25 Gas conraining a mixture of carbon ^ulphirle r .(35 ppm by voiutne) wiflh >as*ori' 



dioxide wa$ passed through the column at a flqiw rate, of 56 ihl ^ HiUiiUc/ Gaib^n : 
diaulphido (CS 2 ) concentration in th Ireuted gos was measured; and found ur be.: Mow 
trappable jevels. 

; Example 13 . '■ . v*\ : : l;:J'\ ■ ; : ;£}';•. : •; V::v ; ; j /.' 

5 Tbc a<blid bed medium, .^<Kiife"b^p^i& colour fjrfcpared jos; 3^^«^4-"in^ Bx»isi|pK^3. .t- 

.was packed; in a glass column of .15 mm diameter, catalyst j^^^gHtt^'p^^U^-GQ^- 
epmstaing. a : mixture of carbanyi. s^ptlikte, COS (5 ppm. by J vbhin^) ^^'.j^^gjjs*- 
was passed/through tlic coluum at ambkait teinperaturc. Carbbijyl sirftj^jdc'<69S) :WUS 
. npt trafcepble in the treated. gaS. *:'•;■ 

.. the solid catalyst (25;g)iwhich under^f^ S chei#go^tipii:a^ 

taken in a closed vessel and was niixcd JwitlT 75^iof wafca>; T;|& liux^ 
155" e for : 30 minutes. It was found thc^ auipb*iiii Contained in v &e -^tttjil^^J^tt^^na 
separated ouit from the rofr df'tha vajjft index tHefie cntrdiHnnf JlTThe vessel wjis "cooled . 
15 , doWiiaiitt li^ ;V r f 

.; Example 15 ■ , : -/...V • ^.v'v"-; . '■ .; / i 

! l^n^ugh'-tbiB ;-sa.lU "jc^Mlyst / isjipd -(25 wb^ 
re^n^ration'^ cycles pa&ed in. a &ias&: Holumn;. j^SkrbAn- - "^EnR^^n^^M^ 1 
rroni^tbeiop at the flow: rate fcf iw niinuw. C?S2 elwMiCsi ^IkttMpiBi' Ab^i^wl^Pf? 1 * 1- 
20 ".' dU46jv<d 'the sulphiir arid the; 

Sulphur, enaction was : crtn tiniierl fer 1. hpiVin ^ ioi^tiw: 
cbittaiuing ;sa<pbdi, CS* wu* dislillcd:bm ^ 
. isota^Su^ ^.'V 
Example: IjS; - . '■ r * : , V- . v.l ■"; y 

25 The solid bed medium (100 g), reddish "t^oyim in icjiimir pr^^^Ksivie^ it* iii^frijer- fv 
: ubovo . is packed in a-jglw .cqtar^ 
followihg'gas mixtures were p^sedtlWij^ 

gas flpw rale.of 0,2 litres pw-mihiiieiin aij cases; monitoring th^out^-g^ quhtity: > : 
. . ilydcogcn sulphide (4 ; .<4.%by: V4)iimje).w^ •• . ■ \ 

•30 • til Hydro^geifi sulpha j;.*'" 
• iiil . , Hydragm Milp^ 

; iy« . Hyditi^erj uulphulje '(^^Mi^^fm^-Wlfllj^^ i v o 



10 



15 



It was found that in all cases, the hydrogen Siilphide concentration in outlet was helok 
detectable limits- Gas was; passed untU: hydrogen sulphide i^d^^i^dpa^KviWter^s s 
fitnsatn reached 100 ppm by voiwn . The quantity of gas tr ateci inHhe KrsX paag fa 



5 Quantity of gas ircalcd and; hydrogen suii 



Tabte.3 





Gas Mixture 


Duration' f 


Qas Flpw 
• 1 Tier nhin '• 


Total Gas 
trended, 1 : 


^Litres- r '.' ■[•' 


1 ; 


Nitrogen + 


1100 . ! " '; 


0:20 : 


18 I' . . ; : 


. •'. f" " •!■ 




Mcthjane + 


-us; ?•[ 




22.5 ! . 




3 ; ' 

i 


Ccuiton 
Dioxide + ' 
M*SCj4,40%) • 


; ' j.' 




,20.7 


.;o,9ii- . • v 

: "v '• ; • * : ] • 




•AM • 

;HiSCf.2S%) 


83;s ;• j 




22515 





20 



afftjcibcl by the presence of ^dot^ *f» ^ 

: d*cjni sorption and iegc?tienitiijiv .{rajfe i^uidrtb lake place^^i-^ 

could be ussdi cbdtinuoufiiy:, &us; reciting; inches treatabUtty of .abpur '}£ timed 'tb^gaj*.. 

tliat coulrt be treated iri j>ne pa9s;in tfe tibs!^^ af air. • : j : 

Example 17 . • " ..j. ": ] .. ■ 

Thej soiid bed medium (229 ; g}-.'^ 
. colder) was packed in a gl^s^cbturnin of 30 

mitt Catalyst;. wMcfew 

Air at the rate; of OJ Litre poi^ cfe cbiurnri ; •Cj^^^st:cWOl1•• 

starred changing fram black to ^rayieh;aad 

tinge r Color change starT^-trrimjthe : r^ftofa portion and moved up ^.^'ft^^ayt^of 
oatajyst got tH%eiieratcd. Otftfc^^r^ Thte 
results: are given in Toblc 4 bcibwj/' . : .;. . : 



Tablc4 



Sr.No. 


. . . - 
Tune ( Minuted) . 


Oxygen Cc^tcnt % 


1 • 




. • m?. ■»: 


1 






-..3 


- v; v.. ■ '■ ' 




\*\ 4 


r; . : " ! V ; ' 


:•: ■■■ ! Y;m6> T '-"': >.'-= 


5 

l : - i 




:: . -".J^S:": 









hycliiogcti sulphide rawpyol >tfivjty, 'bii^^^gei-i^tiOiii bisifft ^Mpstiepr «mwsAyec£ 
. and rhoififc^ .v^ . ; . 

Bcampler.l.X : : "- ,* ■ « : " .. !'*.!' ,-;»'■ . . 

The solfci bed medium f223 ;gfc reddMfeta^^ 

above is; packed in a glafis column of 132 raift ■ diameter. Giai^t -bfetf Hpigfit ^a&.;3i0 ; 
rrirn Gaii: containing hydrio^^ 

. of the! column/ After e^Otaiistjoii of. febe cataiyst. heil, «• the .^mfey^ak r^CT^r^ted;^ith ■;- 
arrtbicht; kip. Rcgcncretcd cataiyst bed .wa& a^Ti;u^ fw 
RoactionlaiKl regeneration eyolcs wcrb^e$iTt?d.ai# cjn thc -s^i^alijn^^^^ 
after which the hert'mtiinmined its- hydrojgeti sulphide ^mpyal\;^ai^ityi : :The cfcle^ : c*£" 
tlie. bed became yd Jo wish, due to presbiice of element!. sulp^ 

, ruiis are given in Tabic .5 below. ■*•'. ; 

. Table.S . • • V-'l: 



Run Hq . 


.') ',■ 


2': 


.1 


:4;;-;. 


• =5 ' 


;.6 • 


S'i 


•:S,;. : . 






H 2 S Treated, lit 
Run fio 


4.01 . 


"3.9.J 


3.5? ; 


; : 3.,64- 


:2:75. 






■'**/.; 


53 .Sjav 




11 


12 • 


■ 13 ; '. 


H4 r 


.13 




■' 17 v-i; 






■2Q-; 


HiS. Treated, lit 


3,92 ; 




3.73 ; 











Thi? solid bed : fredium f 100 g^, r^dishibrowtf in colour pre^rbiias ."givfeh:^: E&ttpjpie 
1 above,! y/dia token in the gj^s rcohinMii of 02 nun diai : ai\d the jToHvrwiiig- c^pcViitienis . 
were conducted withigas.^and air mixtttr^s. . ; • . ' / > 

Case 1. A; gas mixture cbntainihg hydrogen sulphide f ] % hyi voRjnpie;-fn .qM>tof^.^?Hcie),: 
and air v?ere niixed Jh the ratio of 1 : i 0:075: ( ^073. liter, air ."per Uirt: (ff ^^ibti .ftHe ^ 
mixture at a flow rate<of 0.36 Htres per minute: wia passed through ^olurni>V.to. 



IU 



enable ^^OB^rrcht^it^tU^tt ai*U .hs^idiaMpn {.'cycles. As teg(Bftecatii3iV 
agent, the gas rnixture was prpporod- such: ^ . 
aroiinrtf 3 : KS. The treated' gas was testeld for the pWsenee . 
Hydrogcin sulphide in out gas streahl^s nbt iraesablei:' The;resu!^>^ 
ore^giy^n in" the Tabic 6 belibw, « ■ ■ :*••*•.'•■• ' ■ i'" 4 -' % : ' 

Case fl; : A gas: mixture containing hydrogen sulphide r CJ .S %\ ^ yokim? t iit 
;carbbndioxidfe) and^air were rnixerf : ?ri the ratio ojfl: 0.3C{( Q. Htre^rrger litre 
: gias). aiid tiieiimxtviTc ^.k,0b\fc^ \irtci rptf. mtntite ytas pass^ 
;through the column, .lb cnabljc conibvH^ni.reac^^ 

irt^ygeri: is the regeneration^ .j&genti 'itbe. gas mixture W^yp«iparfed euch 4httt\ .. 
hydrogen sulphidie to oxygen^ ratio. yt»as around *: 4. Tfia Vattfefl ^srw^;. tested 
f9r 6ic presence of hydrogen: 

was. not traceable, The results^nd obserVatiorts are givcH ?in the. TabJerS b£foW, 
• , . Table 6 . : ■'!.'. ■:" \ v- ■ • • V 



s : 
\ 


H 2 S Conc;% 




Gas Flbw^f&fe^ 
LiUMiuuics' v.". 


;^ota! Cias . 
:Tireaieflk; : l 


Case:J : § * 


I: 


1 : K5 


0.300: : • : 5r 






1.5 


1.34; ( , 


or30Q 





A % the hyidrbgen sulphide removal and 'its ebuveisiuii tu sulphur be carried out In a 
single £tep without separate reaction and regeneration cycles; This ;is ? pajHirbularly :. 
useftil. -tpr cases where the- gas jcotitah^g 'hy^ 

applications, hence can be created for fts removal and then vented to air. • 
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